Dexamethasone controls aryl hydrocarbon receptor (AhR)-mediated CYP1A1 and CYP1A2 expression and activity in primary cultures of human hepatocytes.
CYP1A1 and CYP1A2 genes encode members of the cytochrome P450 superfamily of enzymes primarily involved in xenobiotic and drug metabolism. In this paper we examined the effects of synthetic glucocorticoid dexamethasone (DEX) on aryl hydrocarbon receptor (AhR)-mediated regulation of CYP1A1 and CYP1A2 genes and their enzymatic activity in primary cultures of human hepatocytes obtained from 17 donors and prepared in 3 countries. Dexamethasone significantly reduced both basal and inducible CYP1A1/2 ethoxyresorufin-O-deethylase (EROD) activities by more than 75 and 50%, respectively. Glucocorticoid receptor (GR) antagonist RU486 abolished this effect suggesting the involvement of GR in the process. In contrast, dexamethasone significantly augmented transcriptional activation of CYP1A2 mRNA but not CYP1A1 gene by prototype AhR ligands 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and 3-methylcholanthrene (3MC). Dexamethasone had no effect on basal and TCDD-inducible levels of CYP1As proteins; however, it reduced the levels of AhR and GRalpha mRNAs and AhR protein levels. In addition, using RT(2) Profiler PCR Array, we found the effect of dexamethasone on the expression of several co-activators of AhR and GR nuclear receptors in the primary human hepatocytes. We conclude that dexamethasone controls CYP1A1 and CYP1A2 expression and activity in human hepatocytes via multiple mechanisms, which remain to be elucidated.